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This is a preliminary report of the treatment of
general paralysis of the insane with salvarsanized serum.

The method used is that described by Swift and Ellis1
and first used by them in cases of tabes. It is an
attempt to influence the disease by introducing serum
from a salvarsanized patient into the cerebrospinal fluid.
The ordinary dose of salvarsan is injected intravenously,
and one hour later a quantity of blood withdrawn
(about 40 c.c.) sufficient to produce 12 c.c. of serum.
The serum is heated for half an hour at 56 C. (132.8 F.)
and diluted to 30 c.c. with normal salt solution. This
mixture is then injected by gravity into the spinal canal
after the withdrawal of an equal amount of fluid. The
patients are then kept in bed for at least twenty-four
hours.

It is not proposed to discuss the rationale of the
method, but only to give a brief outline. The work of
Camp2 shows that salvarsan injected intravenously does
not result in the presence of arsenic in the cerebrospinal
fluid. The cborioid plexus in the ventricles has a selec¬
tive activity, not allowing a filtration into the ventricles
of all substances in the blood-serum. Hence it is neces¬

sary to use local therapy in reaching the spirochetes in
the cortex. Salvarsan injected into the spinal canal
causes too much irritation, but salvarsanized serum is
well tolerated. It has been shown (Swift and Ellis)
that the salvarsanized serum is destructive to spiro¬
chetes. Evidence of this has been obtained by cultural
methods and from clinical data in the treatment of a

syphilitic infant with serum from a salvarsanized
patient. The maximum effect of the serum is reached
one hour after the salvarsan injection, and is increased
by heating at 56 C.

The cases dealt with in this paper are the first of a

series being treated, and enough time has now elapsed
to warrant a preliminary report. An attempt has been
made to select early cases, but unfortunately they are

usually of considerable duration before commitment to
a state hospital. The earliest case of the series was of
five months' and the most advanced of three years'
duration. They were all in the second stage of the dis¬
ease, none having reached the paralytic stage. It is
worthy of note that none of these cases had a remission
before treatment.

The injections were given at intervals of two weeks
until each patient had received three treatments. In
Case 2 four injections were given. A cerebrospinal fluid
examination was made and Wassermann reactions deter¬
mined before the beginning of treatment, and at the
time of injection blood and fluid were taken for sub¬
sequent examination. For example, at the time of the
second injection the Wassermann report would be on

the serum collected one hour after the second dose of
salvarsan, and the Wassermann report on the fluid
would be two weeks after the first intraspinal injection
of serum and about five hours after the second dose of
salvarsan.

1. Swift and Ellis: New York Med. Jour., July 13, 1912.
2. Camp. C. D. : Jour. Nerv. and Ment. Dis., 1912, xxxix, No. 12.

In all cases salvarsan was employed in preference to
neosalvarsan. The powder, 0.6 gm., was dissolved in
30 c.c. of water neutralized with 25 drops of 15 per cent,
sodium hydroxid solution and enough warm, freshly
distilled water added to make 250 c.c. The solution
was then filtered through a sterile filter-paper and given
intravenously.

Out of the twenty-two injections very few severe reac¬
tions have followed the administration of the salvarsan.
In some of the cases there was a slight chill and the tem¬
perature rose to 99 F. One patient, T. A. (Case 5),
with his first treatment had a most severe reaction.
Within an hour his teeth chattered and his face and
arms became covered with large red blotches. In this
case sterile tap-water of about a week's standing was
used in place of the freshly distilled water. In the two
following administrations water distilled the day of
injection was employed, and there was little or no

reaction.
If two or more injections were given in the same vein

it was sometimes found very difficult, or even impossible,
to give a third treatment in the same vessel. The vein
became hard and cord-like and its caliber became much
smaller. After a few weeks, however, the veins softened
somewhat and no permanent obliteration of the vessels
has been found.

There has been no reaction following the spinal injec¬
tions. In two cases the temperature was taken every
two hours for the first twenty-four hours, but showed
only a slight drop in the temperature. At no time has
there been any evidences of meningeal irritation. Sub¬
jective symptoms could not be recorded very well
because of the patients' mental state. As a rule, it was

difficult to keep them in bed the full twenty-four hours
following the injection.

Case 1.—B. G., man, aged 37, printer, married, admitted
Aug. 20, 1913, had a negative family history. Drinking habits
were moderate; he was very seldom intoxicated. Syphilis was

denied, but gonorrhea was admitted. Duration of mental
trouble was eight months. The first symptoms noticed were

ideas of grandeur. He trembled a great deal and had hesi¬
tancy of speech.

He was admitted to the Napa State Hospital, March 26,
1913. The examination at that time showed speech defect,
facial tremor, lively knee-jerks and slight ataxia. The pupil¬
lary reactions were sluggish. The mental confusion dis¬
appeared and he was quite clear at the time of his transfer
to the Agnew State Hospital, August 20.

September 24, neurologic findings were as follows : No
facial paralysis. Fine tremor of the lips and defective articu¬
lation. Fine tremor of the hands, but not ataxic. Slight
swaying in Komberg's position. Pupils equal; react in narrow

limits to strong artificial light and promptly in accommoda¬
tion. Knee-jerks and ankle-jerks slightly exaggerated. No
Oppenheim or Gordon. A Babinski on the left; none on the
right. Pseudo ankle-clonus on each side. Wassermann blood
examination -\—|—|-, Wassermann fluid + + +, Noguchi
butyric acid test +, cell-count 46 per cubic millimeter.

The patient's mental condition at this time could be sum¬

marized as follows: A feeling of well-being and a lack of
concern about his present trouble. Consciousness clear.
Delusions or hallucinations not elicited. He lacks initiative
in conversation, but gives brief replies to questions. Memory
is not clouded and he acquires new information readily.

Oct. 1, 1913, he was given salvarsanized serum; this was

repeated again in two weeks. Wassermann serum examina¬
tion at this time +-+-+, 27 cells per cubic millimeter, posi¬
tive Noguchi and fluid Wassermann + + +. Two wkeks
later the third injection of salvarsanized serum. The cerebro-
spinal fluid shows positive Noguchi and -\—h + Wassermann.
Cell-eount was not made.
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Following this treatment the patient was a little stronger
physically and was better able to care for himself. He is
still slightly euphoric and rather childish in manner. The
mental examination is the same as above noted. His memory
is especially good. The neurologic examination shows but lit¬
tle change. The facial tremor is still present; there is ataxia
of the hands and some swaying in Romberg's position. The
pupils react to light and accommodation. Both knee-jerks are

exaggerated; the left greater than the right. Babinski on the
left, none on the right.

One month after the last treatment there is still no change
in his mental condition. He is very childish and at times
euphoric and again slightly depressed and emotional. The
neurologic examination shows no improvement in his physical
condition. Dec. 1, 1913: Serum Wassermann + ++, fluid
Wassermann + + +, cell-count 13 per cubic millimeter,
Noguchi positive.

Summary.—The patient's condition has not improved much
since the treatment either mentally or physically. The speech
disturbance and facial tremor are not so pronounced. There
has been a reduction of the cell-count from 46 to 13. The
Noguchi butyric acid test and Wassermann of the blood and
fluid all remain positive.

Case 2.—F. N., man, aged 37, saloon-keeper, admitted to
the Agnew State Hospital May 1, 1913, had been affected by
his trouble about one year. First symptoms were convulsion,
restlessness, destructiveness and excitement. Previous to
commitment he had five injections of salvarsan, and also
potassium iodid and mercury. At the time of admission he
seemed to be in an advanced stage of organic dementia. He
was euphoric, speech was hesitating, and orientation and
judgment were much disturbed. He continued in this con¬
dition, and required hospital treatment. Much of the time he
was in bed because of untidy habits.

Sept. 5, 1913, cerebrospinal examination: cell-count 61 per
cubic millimeter, Noguchi butyric acid test positive.

September 23: fluid Wassermann -\—h+, serum Wasser¬
mann H—I— 

September 24, neurologic examination: no facial palsy;
tremor of the lips and tongue pronounced ; speech difficult ;
no ataxia of the hands, but an unsteady gait; pupils unequal,
reacting in accommodation and to light very slightly. Fundus
examination negative. Biceps-jerks equal, triceps absent.
Knee-jerks and Achilles tendon-jerks absent. No plantar
reflexes. Hearing defective; loudly spoken words heard in
the right ear, but not in the left.

The patient's mental condition was characterized by mild
euphoria. Memory for recent events was very poor and con¬

fused when anything complicated was attempted. October 7,
0.6 gm. of salvarsan was given intravenously, followed later
by intraspinous injection of salvarsanized serum. This was

repeated in two weeks. At this time the serum gave negative
Wassermann, fluid Wassermann -\—f- -f-, cells 77 per cubic
millimeter, Noguchi positive.

Two weeks later treatment was repeated. At this time the
blood-serum gave a slow negative Wassermann, fluid Wasser¬
mann +  — cells 12 per cubic millimeter, Noguchi positive.

Six days following this injection it was noted that the
patient was better able to care for himself. He was not so

untidy. He was oriented in place, but not in time. Memory
had improved so that he remembered many daily events.
Neurologic condition had improved. He was more steady on
his feet and there was less speech disturbance; otherwise it
was the same as before treatment. November 19, the fourth
injection of salvarsan, followed by salvarsanized serum, was

given. Serum at this time gave negative Wassermann, fluid
Wassermann -+- + +, cells 14 per cubic millimeter, Noguchi
positive.

The patient's mental condition steadily improved. Two
months after the treatment began he was able to do some
ward work and took a very active interest in everything in
his surroundings. Memory was much better. He could
remember the nurses' names and give a recital of events
occurring several days before. The neurologic findings were
much the same. Knee-jerks were still absent. Pupils were

unequal and sluggish to light. There was some swaying in
Romberg's position and ataxia of the hands.

December 22 : serum Wassermann —, fluid Wassermann
H—I—h) cell-count 3 per cubic millimeter, Noguchi positive.

Summary.—In this case there has been a marked improve¬
ment in the mental condition, but no change of importance
physically except a reduction of the cell-count from 61 to 3,
and less facial tremor and speech disturbance. The Wasser¬
mann fluid remained positive.

Case 3.—N. N., man, aged 32, millman, admitted to the
Agnew State Hospital May 26, 1913, with mental trouble
of three weeks' duration, had been restless, violent, destruc¬
tive and had had extravagant delusions. The physical exami¬
nation at this time showed nothing noteworthy except sluggish
pupillary reactions, speech defect and slightly exaggerated
knee-jerks. The mental symptoms were loss of memory,
elation and delusions of wealth.

September, 1913, eerebrospinal examination: fluid clear,
cell-count 35 per cubic millimeter, Noguchi butyric acid test
positive. October 20: serum Wassermann + + +, fluid
Wassermann + + +·

Five months after admission the patient began to show a

physical failure and mental decline. Speech disturbance
increased so that his remarks were quite unintelligible. Ataxia
became pronounced. There was some incontinence of urine.

November 5, 0.6 gm. of salvarsan given intravenously, fol¬
lowed later by intraspinous injection of 40 per cent, salvar¬
sanized serum. November 11, neurologic examination: No
facial palsy; eye movements normal; a pronounced tremor of
the muscles about the mouth and eyes; tongue tremulous;
slight ataxia of the arms. He swayed in Romberg's position.
Marked speech disturbance. Reflexes: Left pupil larger than
the right; both reacted in accommodation; left reacted to
light in narrow limits and the right reacted very sluggishly.
All the tendon reflexes present. No Oppenheim, Gordon or
Babinski. Incontinence of urine.

The patient was very silly in manner. He laughed when¬
ever spoken to and had difficulty in understanding simple
remarks. Orientation was correct. There were no delusions
or hallucinations. Memory for recent events was much
impaired. November 19, the second injection of salvarsanized

•

serum was given. At this time serum Wassermann was
+ + +> fluid Wassermann + + +, cell-count 24 per cubic
millimeter, Noguchi positive. A few days after this injection
it was noticed the pa,tient was not so irritable as he had been
at one time, but his mind was more clouded and directions
had to be repeated several times. He had had no incontinence
of urine for the past three days.

December 3, third injection of salvarsan was administered.
On this date serum Wassermann was + + +, fluid Wasser¬
mann + -\—h, cells 5 per cubic millimeter, Noguchi positive.

Three days following the last injection the patient had
some incontinence of urine, but had been untidy on only one
occasion since then.

Jan. 5, 1914, the patient was somewhat brighter than he
was a number of weeks before. He showed a greater interest
in his surroundings and made an attempt to do some work.
He understood quickly what was said to him, but had diffi¬
culty in formulating his replies. Memory was not much
improved. He was slightly euphoric and did not appreciate
the seriousness of his condition.

The physical findings were unchanged. There was a pro¬
nounced speech disturbance, facial tremor, coarse tremor of
the hands and unsteady gait. Since the last examination the
right knee-jerk has been lost, but the left was still present.
Pupillary reactions were sluggish. Serum Wassermann was
-f- -\—\-, fluid Wassermann + -|—\-, cell-count 4 per cubic
millimeter, Noguchi positive.

Summary.—No mental improvement was observed aftei
treatment. Cell-count was reduced from 35 to 4. There was
recovery from incontinence.

Case 4.—L. S., man, aged 45, carpenter, admitted to the
Agnew State Hospital, April 12, 1913, with negative family
history, had had delusions of wealth and a boisterous man¬
ner for about one month. At the time of his admission the
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neurologie examination showed nothing noteworthy except
sluggish pupillary reflexes. The mental condition was char¬
acterized by elation, restlessness, flight of ideas and delusions
of grandeur.

September 6, cerebrospinal fluid examination showed 72
cells per cubic millimeter, and positive Noguchi butyric acid
test.

November 5, serum Wassermann was negative, fluid Was
sermann + -)—\-,

The patient's condition continued much the same and the
neurologic examination remained negative.

November 13, he was given 0.6 gm. salvarsan intravenously
followed by 30 c.c. of 40 per cent, salvarsanized serum intra-
spinally. This treatment was repeated in two weeks. At
this time the serum Wassermann was +, fluid Wassermann
-\—|—|-, cell-count 56 per cubic millimeter, Noguchi positive.
Two weeks later the third injection was given, at which time
a serologie examination was not made.

Jan. 12, 1914, neurologic examination failed to reveal any
change. The pupillary reflexes were sluggish, the knee-jerks
slightly exaggerated, but there was no ataxia, speech disturb¬
ance or tremors. The mental condition had not improved. The
patient was very destructive, mischievous, distractible in
thought and decidedly euphoric. Cerebrospinal fluid examina¬
tion: Cell-count 8 per cubic millimeter, Noguchi positive,
serum Wassermann +, fluid Wassermann +++·

Summary.—This case has shown practically no change in
the mental or physical condition. There has been a reduction
of the cell-count from 72 to 8. Two months after the treat¬
ment began the Wassermann reactions remained positive.

Case 5.— .  ., man, aged 42, laborer, admitted to the
Agnew State Hospital, Oct. 18, 1913, had a negative prelimi¬
nary history except that he had had a slight head injury
thirteen years before. The mental trouble was of three
months' duration. It began with a facial tremor followed by
fainting-spells; later there was severe headache with dizziness
and vomiting. Finally an attack of extreme confusion, during
which he did not recognize his family, led to the patient's
commitment. The preliminary examination showed unequal
and sluggish pupils; slow stuttering speech and exaggerated
tendon reflexes. Cerebrospinal fluid examination revealed cell-
count 11 per cubic millimeter, Noguchi positive, serum Was¬
sermann + H—h, fluid Wassermann -M—|—

November 19, 0.6 gm. of salvarsan was injected intraven¬
ously followed by 30 c.c. of 40 per cent, salvarsanized serum

intraspinally.
Six days following this injection there was no marked change

in the patient's condition, but he was not so restless and the
mental confusion was not so apparent. He was easily excited
and could not carry out complicated directions. Neurologic
examination was the same as before.

December 3, the second treatment was given. Blood Was¬
sermann was -|—1- + > fluid Wassermann +++; the fluid was

a light yellow. A cell-count could not be made because of the
large number of red cells.

Two weeks later the third injection was given. Fluid
Wassermann was +++, cell-count 7 per cubic millimeter,
Noguchi positive.

Jan. 12, 1914, two months following the beginning of the
treatment, little change in the patient's mental condition
could be observed. He was not so restless, but was still
easily confused. Memory could not be tested in detail. Neuro-
logically there, was no change since the last examination.
Serum Wassermann was +++> fluid Wassermann +++,
cell-count 10 per evibic millimeter, Noguchi positive.

Summary.—The slight improvement seen in this case is not
more than might occur with the ordinary hospital treatment.
The Wassermann reactions have not changed and the cell-
count has shown no reduction.

Case 6.—E. W., man, aged 37, was admitted to the Agnew
State Hospital, Sept. 30, 1913. Family history was negative
and earjy life uneventful. He had been a moderate user of
alcohol. Mental trouble began three years before. The first
symptoms were violent conduct and at times suicidal ten¬
dencies; there were also delusions of persecution. He was a

patient in the Napa State Hospital for one month, during
which time he developed paralysis of the right arm and
aphonia. He was taken home, and this gradually disappeared.

Physical examination at the time of admission: Fairly
well-nourished man. Chest and heart negative. Neurologic
examination: Eye movements normal; face symmetrical;
tremor of the left side of the mouth and deviation of the
tongue to the left; no tremor of the hands, and no ataxia.
Reflexes: Pupils equal; left reacted slightly to light; the
right inactive; both reacted in accommodation. Biceps-jerks
present and equal. Abdominal reflexes present. The left
knee-jerk absent, the right very much diminished. No Oppen¬
heim, Gordon or Babinski, and no Romberg. Mental condi¬
tion characterized by a dull, listless, emotional state. Con¬
sciousness clear. Patient disoriented in place and for people,
but oriented in time. Handwriting unsteady. No hallucina¬
tions or delusions. Memory for recent events much impaired.
Thought elaboration much disturbed.

October 6, the patient had a seizure during which he became
unconscious; there were tremulous movements of the muscles
of the body. Following this he was much confused for a day.
Further inquiry revealed the fact that convulsions had occurred
at frequent intervals during the past two years.

November 22, the first injection of salvarsanized serum was

given. This was repeated in two weeks. At this time cerebro-
spinal fluid examination showed 15 cells per cubic millimeter,
Noguchi positive, fluid Wassermann +-|—(-, serum Wasser¬
mann H—I—f-.

December 19, the third injection, Wassermann examination
of blood was not made. Fluid Wassermann was +++, cell-
count 28 per cubic millimeter, Noguchi positive.

Jan. 19, 1913, the patient's mental condition had changed
very little. He was apathetic and indifferent and frequently
laughed in a silly manner. Memory was much impaired and
he was disoriented both in time and in place. There was a

tendency to romance. Neurologic examination showed that
facial movements were normal; tongue protruded slightly to
the left. There was no tremor or ataxia, and no speech
disturbance. Reflexes: The pupils were very sluggish to light,
but reacted in accommodation. Abdominal reflexes were pres¬
ent. Both knee-jerks were active, the right greater than the
left. There was no Gordon, Oppenheim or Babinski. The
patient had not been untidy for five weeks. Preceding this
time he would be untidy about three days out of every three
weeks.

Cerebrospinal fluid examination revealed a cell-count of
17 per cubic millimeter, serum Wassermann + ++, fluid
Wassermann +++ Noguchi positive.

Summary.—The only change in the neurologic findings of
this ease is the altered knee-jerks. At the preliminary exam¬
ination the left knee-jerk was absent, the right diminished,
and now they are both very active. The cell-count has been
reduced from 118 to 14. No change has occurred in the
Wassermann reactions. There is no mental improvement.

Case 7.—I. D., aged 36, business man, was admitted to the
Agnew State Hospital, Sept. 13, 1913. Family history
showed insanity on the maternal side, the mother and uncle
having been insane. The patient had syphilis eight years
before, for which he had received quite efficient treatment. He
had been married four years. The wife denied miscarriages.
It was noticed that her pupils were unequal. Four years
before the patient had had a discharging ulcer on the scrotum,
which yielded to one injection of salvarsan. A scaly rash on
the body also disappeared at this time.

In November, 1911, he suddenly developed diplopia. At
this time he was given an injection of salvarsan and the
eye trouble quickly disappeared. In May, 1912, it returned
again for a few weeks. There was a positive Wassermann
in May, 1911.

The present mental trouble began one year before admit¬
tance. The patient suddenly became confused, talked in a

rambling manner and after a few hours became very drowsy.
This somnolent state lasted for some time. He could be
aroused, but would immediately fall asleep again. There was

considerable clouding of consciousness for a number of months.
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Blood and spinal fluid gave negative Wassermann reactions,
and the cell-count was negative sometime during the summer
of 1912. At this time there were no neurologic findings; the
pupils were equal and reacted to light and in accommodation.
Patient's mind became clearer, but it left him irritable and
excitable; memory was very poor for past events.

Improvement continued and in December, 1912, he was able
to go to a health resort. In the summer of 1913 he was
rather erratic and required a special nurse. Delusions of
wealth developed and he had outbreaks of irritability, necessi¬
tating his commitment to the hospital.

Neurologic examination, Oct. 14, 1913, revealed facial move¬
ments symmetrical, eye movements normal, no nystagmus,
and no tremor of the face or tongue. The tongue protruded
in the median line. There was no tremor or ataxia of the
hands, and no Romberg. Pupils reacted to direct and con¬

sensual light stimulation and in accommodation. Knee-jerks
were present and equal. There was no Gordon, Oppenheim or
Babinski. Blood Wassermann was negative, fluid Wassermann
positive, cell-count 74 per cubic millimeter, Noguchi positive.

October 16, the patient was given 0.6 gm. of salvarsan
intravenously followed by an intraspinal injection of salvar¬
sanized serum. This was repeated in two weeks. At this
time the cell-count was 15, Noguchi positive, serum Wasser¬
mann negative, fluid Wassermann negative.

SUMMARY OF FINDINGS IN PARESIS TREATED BY INTRASFINAL INJECTIONS OF SALVARSANIZED SERUM

Diagnosis

Before Treatment

Cerebrospinal Fluid Blood

Nog.
Cells B. A.

Test
Wa. R. Wa. R.

Four Weeks after First Injection

Cerebrospinal Fluid Blood

Cells
Nog.

B. A.
Test

Four Weeks after Last Injection

Cerebrospinal Fluid
I

Blood

Nog.
Cells I B. A.

| Test
Wa. R.

Paresis.
Paresis.
Paresis.
Paresis.
Paresis.
Paresis.
Cerebral syphilis
Paresis control ..

Paresis control .

16
61
35
72
11

IIS
71
68

+
+

++ +
+ + +

+ -+- +
+ + +
+ + +
+ + +

+ + +
+ + +
+ + +
+ + +
+ + +

7
 2 S
L'lí
.".I
51

+
+
+

  

+
-i.
+
+
+

+ + +
+ + +
+ + +
+ + +
++ +
+ +

+ + +
+ + +

-+-

i:î
3

1
s

10
14
18
50
61

+

 4 "

î

+ + +
+ + +
+ + +
+ + +

+ + +
+ + +

+
+ + +
+ + +

* Slow, t Positive. tCloudy.

November 12, the third injection of salvarsanized serum was

given. Fluid Wassermann —, cell-count 22 per cubic milli¬
meter, Noguchi positive. Two weeks following the last
injection it was noticed that the patient's memory was improv¬
ing and that he had a better appreciation of his condition.
There were no delusions and he recognized the former ideas
as absurd notions. Neurologic examination showed no change.

December 8, serum Wassermann was negative, fluid Was¬
sermann negative, cell-count 18 per cubic millimeter, Noguchi
opalescent.

Summary.—The patient's mental condition at the time of
admission was characterized by ill-defined delusions of busi¬
ness activities, defective memory for recent events, and irrita¬
bility. There has been a very noticeable improvement in
memory and his conduct is under very good self-control. The
fluid Wassermann became negative and the cell-count eight
weeks after the first treatment shows a reduction from
74 to 18.

The accompanying table gives the cerebrospinal fluid
examinations and the Wassermann reactions before
treatment, the findings at the time of the third injec¬
tion and again four weeks later.

The neurologic findings show no marked alteration
following the treatment. In Case 6 the patient had one
absent knee-jerk, and now it can be elicited very easily.
This change may be due to more involvement of the
lateral columns of the cord rather than an effect of the
treatment. The facial tremor and speech disturbance

is less noticeable in Cases 1 and 2. This has gone
parallel with the improvement mentally. In Case 3
there was incontinence of urine which has entirely dis¬
appeared for five weeks. Involuntary urination and
defecation were present in Cases 1 and 2, but they were
the result of mental dulness rather than true inconti¬
nence. With the improved mental condition in these
two cases this trouble has entirely ceased.

A review of the mental symptoms is not very encour¬

aging. It must be borne in mind, however, that even

though the disease is arrested, there would still remain
some mental defect as a result of the destructive process
in the brain. In Case 2, however, the mental change is
worthy of note. After a duration of seventeen months
this patient had impairment of memory, lack of appre¬
hension and untidy habits. One month after the last
injection it is noticed that memory for recent events is
very accurate, emotions are active and stable, and there
is an alertness of preception in marked contrast to the
earlier dulness. This case has shown the greatest reduc¬
tion in cell-count.

The blood Wassermann reaction was altered in two
cases. In Case 2 it became negative at the time of the

third injection and remained so when the patient was
examined again four weeks later. In Case 4 a Wasser¬
mann -f- -j- -+- was changed to a Wassermann -+-. In
the case of cerebrospinal syphilis, both the serum and
fluid Wassermanns became negative. The fluid Wasser¬
mann remained· stationary in all the cases of paresis.
Kaplan3 has discussed cases of tabes with "Wassermann-
fast" reactions which go on to taboparesis. It may be
that all cases of paresis are not "Wassermann-fast," and
are amenable to treatment as shown by Case 2.

The Noguchi butyric acid test remains positive in all
of the paralytics. Unfortunately, a record was not made
of the intensity of the reactions. It was observed, how¬
ever, that in the beginning the precipitate was heavy
and flocculent, whereas in the later tests it was finely
granular and came down slowly. In some of the cases
the Noguchi reaction would be unusually heavy after
the first intraspinal injection and then gradually dimin¬
ish. In the case of cerebrospinal syphilis the fluid
changed from a positive Noguchi to one giving an

opalescent reaction.
The most striking result of the treatment is a reduc¬

tion in the cell-count. The original counts were all very
high, but there was a decided reduction following each
injection of salvarsanized serum. In two cases the num-

3. Kaplan, D. M.: The "Wassermann-Fast Tabes," The Journal
A. M. A., Dec. 20, 1913, p. 2214.
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ber of cells were reduced to normal. Case 6 was the
only one which did not show anv change, but the origi¬
nal count in this case was very low. It may be argued
that reduction of the cell-count is due to the removal of
30 c.c. of fluid at two-week intervals, with a slow accum¬
ulation of cells. This is not borne out by a comparison
with two cases as controls. In Case 9 in the table the
patient was injected intraspinally with salt solution
after the withdrawal of 30 c.c. of fluid at two-week
intervals. There was only a slight reduction in the cell-
count. Case 8 was treated the same way, except that
plain serum was used instead of salt solution. This case
also showed but a partial reduction four weeks after the
last injection.

Definite conclusions cannot be drawn from such a
small number of cases, but this paper is presented with
the hope that it will add a little evidence to that of
other workers in determining the proper method of
treatment. The finding of spirochetes in the cortex of
paralytics by Noguchi and Moore will help to place the
therapy on a scientific basis. If the causative agent of
the disease cannot be reached through the blood-stream,
the other avenue of approach is through the cerebro¬
spinal fluid and lymph-spaces. The treatment here
described may not be the, solution of the problem, but
the work thus far shows that the method of Swift and
Ellis deserves a thorough trial.

We wish to acknowledge our indebtedness to Dr. G. L.
Boalt for the Wassermann examinations: also we wish to
thank Dr. Leonard Stocking, medical superintendent, for
permission to publish this report and for providing facilities
for the work.

SUBACROMIAL BURSITIS
W. LITTIG. A.M., M.D., M.R.C.S.

DAVENPORT, IOWA

In the discussion of the lesions of the shoulder-joint,
the various more or less intimately associated bursae
received practically no consideration until after the
appearance of the first paper on this subject by Codman
in 1906. Codman states that inflammation of the sub-
acromial bursa causes more shoulder-joint disability
than all other shoulder-disorders combined, including
fractures and tuberculosis, a statement which a limited
personal experience and observation induce me to
endorse. Codman says:

Subacromial bursitis is usually diagnosed as "brachial
neuritis, periarthritis, muscular rheumatism, circumflex paraly-
sis, contusion of the shoulder, fibrous gout, rheumatism," etc.

In the past few years a number of articles on this
subject have appeared, all of them giving due credit to
the work of Codman, and quoting more or less freely
from his writings. Codman first called this lesion under
consideration "subdeltoid bursitis," believing that there
were usually two bursae, a subdeltoid and a subacromial,
the former lying between the deltoid muscle and the
tuberosity of the humerus, and the latter between the
tendon of the supraspinatus muscle and the overhanging
acromion.

In his later papers Codman considers a single bursa
the more usual ; if two be found they are to be regarded
as a divided subacromial bursa. Prestiss of Iowa City
insists that his dissecting-room experience leads him to

Read before the Western Surgical Association, St. Louis,
Dec. 19-20, 1913.

conclude that this bursa is usually multilocular, an obser¬
vation which further confirms the frequency of bursitis
with resulting adhesions. This bursa is attached below
to the fibrous expansion of the supraspinatus muscle
and the greater tuberosity of the humérus, and above to
the' under surface of the deltoid muscle and to the over¬

hanging acromion and coraco-acromial ligament. It is
free at its periphery, that it may act out its gliding
roller-bearing function when the arm is abducted or

rotated.
It is readily understood that this bursa, in its exposed

position, may be readily involved in trauma about the
shoulder-joint, as in a fall or a blow. It is also readily
seen that a laceration of the tendon of the supraspinatus
muscle, near its attachment to the greater tuberosity,
would unavoidably involve the base of the bursa. The
constant repetition of the same motion, as in pitching a
baseball during a lively game, the pitcher being without
proper training, may cause inflammation of this bursa.
Any injury of the arm, or any long-continued fixation
of the arm may also result in adhesions between the roof
and the floor of the bursa. Occasionally the bursa is
inflamed in general sepsis ; also in gonorrhea, pneu¬
monia, rheumatism, or tuberculosis.

Whatever be the cause of the bursitis, the resulting
clinical picture will be best understood by dividing the
process into three stages : In the first stage, that of acute
inflammation, the rubbing together of the opposed sur¬
faces causes severe pain, and the muscles of the shoulder-
joint are on the defense, as are the abdominal muscles
in the early stage of peritonitis, or the chest-muscles in
pleuritis, and the shoulder-joint is fixed by muscle
spasm whenever motion beyond an arc of 10 degrees is
attempted. This limited painless motion must not be
forgotten, as it differentiates bursitis from a number of
other lesions, such as arthritis.

Muscle spasm and pain are very marked when the arm
is abducted beyond 10 degrees. It is possible to brine;
the arm in front of the chest and place the hand on the
opposite shoulder without pain. In fact, this position
affords a sense of comfort. To attempt to button the
collar at the back of the neck, involving as it does
extreme outward rotation, is exceedingly painful or

impossible. To button the suspenders behind involves
extreme internal rotation, and is exceedingly painful or

impossible. A patient may be disabled for months.
Internal and external rotation and abduction beyond 10
degrees involves rather extensive movement between the
opposing inflamed floor and inflamed roof of the bursa.
It is difficult or impossible to find a comfortable positionin bed. To lie on the involved side or on the opposite
side is equally painful ; while in the supine position
there is a very uncomfortable dragging at the shoulder.
Dawbarn calls attention to a sign which he considers
pathognomonie. Finger-pressure over the shoulder just
external to the acromion is very painful while the arm
is hanging at the side, because the inflamed bursa is
compressed. If it be possible to raise the arm the bursa
slips under the protecting acromion and this painful
pressure-point disappears. Pressure at other points is
free from pain. As in pleuritis, there may be an accu¬
mulation of fluid in the bursa, and it is very easily
understood how in abduction this distended and tender
bursa is caught between the tuberosity of the humérus
and the overhanging acromion. Muscle spasm again
fixes the joint.

When the sharp pain of a pleuritis is remembered, it
is easy to understand how the rubbing together of the
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